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A Frequency Approach to the Techniques of Princip@
Components, Factor Analysis and Canonical Variates in
the Case of Stationary Time Series.

By DAVID R. BRILLINGER
Princeton University

SUMMARY

In the subject of multivariate time series analysis, there arise
the direct analogs of problems

problems that are/studied in classical multivariate analysis. If the
series involved are stationary one is able to estimate relevant statistics
from a single realization. The purpose of this paper is to derive analogs
of principle components, factors and canonical variates that may be esti-
mated from a single realization. The distribution of the proposed estimates
is approximated. In addition an adaptive approach 1s presented that may be

used in the case of non-stationary series.
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1. INTRODUCTION
Consider a multiyariate, stationary, Gaussian time series e
{x,(t)y «us, xk(t)] with zero mean and power spectral density matrix
f(w) = Hf“(m)lb where t is either discrete or continuous. The matrix
f(w) may be thought of as the veriance-covariance matrix of a particular

set of Gaussian variates. Namely if,

Lot

x(t) = fera Z,(w) ,

is the Cramer representation of the process xi(t) then,
w

fid(w)i- E {4 zgtw) d ?.j“‘”} .






